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(54) Title: APPARATUS FOR THE CONTROL OF PRESSURE DIFFERENCE 



(57) Abstract 

The invention relates to an apparatus for the control of pressure dif- 
ference, the apparatus being suitable in particular for the control of the op- 
erating condition of a filter by monitoring the pressure difference between 
its inlet and outlet sides. The apparatus includes a mechanical part which 
comprises a frame (6), a piston (5) moving relative to the frame, a spring 
(3) loading the piston, a magnet (4) linked to the piston, and communicat- 
ing passages (15, 16) for coupling a pressure difference between the ends 
of the piston in such a manner that the pressure difference will act on the 
piston against the load caused by the spring. In addition the apparatus 
comprises an electric element (19) for measuring the intensity of the mag- 
netic field produced by the magnet and for providing a signal at a piston 
position corresponding to a predetermined threshold value. The essential 
idea of the invention is that the apparatus has, as a longitudinal extension 
to the mechanical part, an electrical part which includes the said element 

(19) measuring the intensity of the magnetic field and which is equipped 
with leads relaying the signals arriving at and leaving the apparatus, the 
leads being oriented in a direction transverse to the apparatus, and that the 
electrical part is linked to the frame (6) of the mechanical part rotatably in 
such a manner that the direction of departure of the said leads can be ad- 
justed by a rotational movement between the said parts. The electrical part 
may also include a memory component, a signaling device, and a means 

(20) monitoring the temperature of the pressure medium. 
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Apparatus for the control of pressure difference 

The present invention relates to an apparatus for the control 
of pressure difference, the apparatus comprising a mechanical 
part consisting of a frame, a piston moving in relation to the 
frame, a spring loading the piston, a magnet linked to the 
piston, and communicating passages for coupling a pressure 
difference between the piston ends in such a manner that the 
pressure difference acts on the piston, and on a magnet moving 
together with it, against the load produced by the spring, and 
the apparatus additionally comprising an electric element for 
measuring the intensity of the magnetic field created by the 
magnet and for providing a signal at a piston position corre- 
sponding to a predetermined threshold value. 

For example the operating condition of filters is controlled by 
monitoring the pressure difference- An increase in the pressure 
difference between the inlet and outlet sides of a filter is an 
indication of the clogging of the filter, and at a certain 
stage an indication of a need to replace the filter cartridge. 
Examples of filters the operation of which requires such moni- 
toring include oil filters in hydraulic systems and filters for 
fuels and lubricants. 

From FI Lay-Open Print 66693 there is known in particular a 
pressure indicator, connectable to a filter, in which a pres- 
sure difference is effective between the -ends of a spring- 
loaded means equipped with a magnet, and against this means 
there is fitted an indicator means, also equipped with a spring 
and a magnet, which is held in place by the mutual pull between 
the magnets, working against the spring force. When the pres- 
sure difference increases, the first-mentioned means pushes 
away from the indicator means, whereby the mutual pull between 
the magnets which are gaining distance from each other respec- 
tively weakens, and at a certain point the spring force of the 
indicator means exceeds the mutual magnetic pull with the 
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result that the indicator means, forced by the spring, shifts 
to the indicating position. The shift is thus a signal of an 
increase of the pressure difference to a level which requires 
replacement of the filter or other maintenance steps. 

The above-mentioned prior-art indicator has the deficiency that 
the exceeding of the predetermined pressure difference limit 
can be observed visually only at the point to which the indi- 
cator is fitted. Relaying the signal to another place or con- 
verting it to another form would require additional devices 
which would make the indicator with already complicated 
mechanics even more complicated. 

From EP application publication 0 300 833 there is known a 
pressure difference indicator having a sensor which includes, 
in addition to a magnet moving under the effect of pressure 
difference, also a HALL element which measures the intensity of 
the magnetic field and provides a signal at a certain position 
of the magnet. The signal is directed from the sensor to the 
indication and control part of the apparatus, which is present- 
ed as a separate element but can, according to the publication, 
also be installed in connection with the sensor. This system 
has, over that previously described, the advantage that the 
need for a separate, moving indicator means is avoided. 

The object of the present invention is to provide a pressure 
difference control apparatus suitable for use in connection 
with filters and for other corresponding uses, the operation of 
which is based on direct conversion of a change in the magnetic 
field to an electric signal and which is compact and flexible 
in structure so that it can be installed in various congested 
location points. An apparatus according to the invention is 
characterized that the apparatus has, as a longitudinal exten- 
sion to its mechanical part, an electrical part which includes 
the said element measuring the magnetic field intensity and 
which is equipped with leads relaying signals arriving at and 
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leaving the apparatus, the leads being oriented in a direction 
transverse to the apparatus, and that the electrical part is 
linked to the frame of the mechanical part rotatably in such a 
manner that the direction of departure of the said leads can be 
adjusted by a rotational movement between the parts. 

The apparatus according to the invention is especially advanta- 
geous in congested spaces in which there is often only one good 
direction of departure available for the leads connected to the 
apparatus. When the communicating passages belonging to the ap- 
paratus, by means of which the pressure difference is coupled 
between the piston ends, compel the mechanical part of the ap- 
paratus to be secured in a certain position, the electrical 
part can thereafter be rotated freely to a position in which 
the direction of departure of the leads is correct. 

The electrical part of the apparatus according to the invention 
may be located on that piston side which is coupled to a higher 
pressure, whereupon an increasing pressure difference moves the 
piston and the magnet connected to it away from the element 
measuring the intensity of the magnetic field, and the element 
provides a signal when the pressure difference has reached its 
threshold value and has decreased the magnetic field intensity 
to a predetermined value. However, also an opposite arrange- 
ment, in which an increasing pressure difference pushes the 
piston and the magnet closer to the electric element, is in 
principle equally possible. 

The electrical part of the apparatus according to the invention 
can advantageously be equipped with a separate memory component 
which processes and stores information. In a control apparatus 
connected to a filter, the memory component may be arranged to 
measure the operating hours of the filter and to calculate from 
the signals provided by the electric element the number of 
times the filter becomes clogged, in which case it can be used 
for observing any shortening of the useful life of the filters. 
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The electrical part may also be equipped with one or more ex- 
ternal signaling devices indicating the operating condition or 
measurement data. The measurement data may be, for example, 
information that the predetermined threshold value of the pres- ' 
sure difference being controlled has been exceeded. The signal- 
ing devices may be, for example, LED indicators of different 
colors, in which one color indicates the operating condition of 
the apparatus and the other the said measurement data. 

According to the invention, the electrical part of the appa- 
ratus may further be equipped with means which monitor the 
temperature of the pressure medium. This enables the control of 
pressure difference to be limited to take place only above a 
predetermined minimum temperature, in which case error signals 
due to a temperature too low are avoided- For example, in oil 
filters the limit may be set at 30 °C, below which oil, owing 
to its viscosity, would disturb the monitoring of pressure 
difference according to the invention. Furthermore, it is pos- 
sible to set for the temperature of the medium an upper limit, 
the apparatus providing an alarm signal when the limit is ex- 
ceeded. 

The element used in the apparatus according to the invention to 
measure the intensity of the magnetic field may consist of a 
HALL element, and the means monitoring the temperature of the 
pressure medium may consist of an NTC resistor. 

The signal produced by the apparatus according to the invention 
may be converted to a visible form or, for example, to a sound 
signal in the control apparatus itself, or it may be relayed 
elsewhere as such via the leads, for example as a light signal 
or a sound signal to the control cabin of a vehicle equipped 
with a controllable hydraulic system. 

The apparatus and method according to the invention are suit- 
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able not only for the said control of the operating condition 
of a filter but also for other purposes, such as the measuring 
of relative or absolute pressure, in which the reference is 
normal pressure or a vacuum. 

The invention is described below in greater detail with the 
help of an example, with reference to the accompanying draw- 
ings, in which 

Figure 1 depicts one pressure difference control apparatus 
according to the invention, 

Figure 2 depicts the apparatus according to Figure 1, exploded 
and half in section, and 

Figure 3 depicts a section showing the frame of the mechanical 
part of the apparatus, the piston equipped with a spring and a 
magnet, the linking of the electrical part of the apparatus to 
the mechanical part, and the electric element which measures 
the magnetic field and belongs to the electrical part. 

The pressure-difference control apparatus 1 shown in Figure 1 
is assembled from components, which are shown in the order of 
assembly in Figure 2. The components comprise a rotatable ad- 
justment ring 2, a spring 3, a piston 5 equipped with a magnet 
4, and a frame 6, which together make up the mechanical part of 
the apparatus. In addition the components comprise, according 
to Figure 2, a casing 7 constituting an extension to the frame 
6, a component 8 equipped with means measuring the intensity of 
the magnetic field and the temperature , a component 10 equipped 
with signaling devices 9, a cover component 11, a memory com- 
ponent 12, and a coupling component 13, which together make up 
the electrical part of the apparatus. The mechanical part and 
the electrical part are capable, at their interface, i.e. at 
the connection points between the frame 6 and the casing 7, of 
rotating freely in relation to each other. 

The most important components of the control apparatus 1 are 
the piston 5 equipped with a spring 3 and a magnet 4, the frame 
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6 surrounding these, and component 8, the mutual positions, of 
the components in the assembled apparatus being shown in Figure 
3. The piston 5 and the compression spring 3 loading it are 
installed in a depression 14 in the frame 6 in such a manner 
that the spring presses the magnet 4 at the tip of the piston 
against the bottom of the depression. The preliminary compres- 
sion of the spring 3 can be adjusted by means of an adjustment 
ring 2. The frame 6 is eguipped with a bore 15 which serves as 
a communicating passage via which the higher pressure is ap- 
plied to the said piston 5 end which is against the bottom of 
the depression 14. The opposite end of the piston 5, for its 
part, communicates via an aperture 16 in the adjustment ring 2 
with the lower pressure. The piston 5 is additionally eguipped 
with a gasket 17, which insulates the piston ends from each 
other. The pressure difference between the ends of the piston 5 
thus tends to push the piston, together with its magnet, 
against the compressive force of the spring 3 from the bottom 
of the depression 14 in such a manner that the position of the 
magnet 4 at any given time is dependent on the pressure dif- 
ference. The casing 7 attached as an extension to the frame 6 
encloses a component 8 which is made up of a circuit board 18 
with components attached to it. These components comprise a 
HALL element 19 which measures steplessly the intensity of the 
magnetic field generated by the magnet 4 and is located between 
the end of the frame part 6 and the circuit board. The HALL 
element 19 has been arranged to provide a signal at the moment 
when the pressure difference which has reached a certain 
threshold value between the ends of the piston 5 has trans- 
ferred the magnet 4 in the depression 14 to a point correspond- 
ing to a predetermined magnetic field intensity. When the con- 
trol apparatus is connected to a filter, the signal may mean, 
for example, that a soiled and clogged filter cartridge must be 
replaced. Besides the HALL element 19, component 8 comprises as 
an essential component an NTC resistor 20, which measures the 
temperature. This resistor can be arranged to operate so that 
the pressure difference control is limited to take place only 
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above a predetermined minimum temperature, for example 30 °C in 
connection with an oil filter. Furthermore, the indicator may 
be arranged to provide a signal when the temperature rises 
above a predetermined maximum value, which is preferably 70 °.c 
in an oil filter. 

The signaling devices 9 shown in Figures 1 and 2 may be, for 
example, LED indicators. The signal light turning on in them is 
an indication that the apparatus is in an operating condition. 

In accordance with Figure 2, the memory component 12 comprising 
memory circuits 21 and a microprocessor 22 is intended for 
processing and storing information accumulated during the oper- 
ation of the control apparatus. The memory component 12* can be 
arranged to be connectable to an external read device (not 
shown) . 

Components 10-13 of the control apparatus are coupled to each 
other by connector studs 23, which connect the said parts 
rigidly to each other and which relay to the apparatus the 
operating voltage brought in via leads 24 and relay signals, 
received from the apparatus, via the connection part 13 to 
leads 25 leading to outside the apparatus. 

The HALL element 19 measuring the intensity of the magnetic 
field can, according to the invention, be arranged to operate, 
for example, in such a manner that at a minimum value cor- 
responding to a predetermined pressure difference it turns on 
the LED indicators 9 on the exterior casing of the apparatus. 
This indicates that the apparatus is in operating condition. 
When the pressure difference exceeds a predetermined higher 
threshold value, the element 19 provides a signal which is 
directed via leads 25 to an external indicator, provided that 
the temperature-monitoring NTC resistor 20 does not prevent 
this. This signal may, for example, be a sign that a clogged 
filter cartridge in the filter should be replaced. If, however, 
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the pressure difference continues to increase, it may have, 
another, higher threshold value, which represents a level 
deemed to be dangerous. When this threshold value is exceeded, 
the HALL element provides a signal from which the information- 
can be stored in the memory component 12 of the apparatus. 

The operation of the temperature-monitoring NTC resistor 20 
belonging to the apparatus may preferably be arranged in such a 
way that the resistor circuit provides a control signal at two 
different temperatures. The lower temperature is a minimum 
temperature, below which the operation of the HALL element 19 
is cut off or at least the access of the signals produced by 
the element to outside the apparatus is prevented. At the 
higher temperature, for its part, the signal obtained can be 
led out of the apparatus as a sign of excessive heating up of 
the medium, in addition to which this signal may also be stored 
in the memory component 12 of the apparatus. 

In addition to counting the signals produced by the said HALL 
element 19 and the NTC resistor 20, the memory component 12 can 
advantageously be used for measuring the total operating hours 
of the apparatus and separately the operating hours in dif- 
ferent situations, or starting from certain steps, such as the 
replacement of a filter cartridge. 

For an expert in the art it is clear that the different ap- 
plications of the invention are not limited to that presented 
above by way of example; they may vary within the scope of the 
accompanying patent claims. For example, the temperature-moni- 
toring NTC resistor may be installed not only in the vicinity 
of the element which measures the intensity of the magnetic 
field but also in direct contact with the pressure medium, for 
example at the lower end of the control apparatus. 
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Claims 

1. An apparatus (1) for the control of pressure difference, 
which apparatus comprises a mechanical part which includes a 
frame (6), a piston (5) moving relative to the frame, a spring 
(3) which loads the piston, a magnet (4) linked to the piston, 
and communicating passages (15, 16) for coupling a pressure 
difference between the ends of the piston in such a manner that 
the pressure difference acts on the piston, and on the magnet 
moving together with it, against the load caused by the spring, 
and which apparatus additionally comprises an electric element 
(19) for measuring the intensity of the magnetic field produced 
by the magnet and for providing a signal at a piston position 
corresponding to a predetermined threshold value, characterized 
in that the apparatus has, as a longitudinal extension to the 
mechanical part, an electrical part which includes the said 
element (19) measuring the intensity of the magnetic field and 
which is equipped with leads (24, 25) relaying signals arriving 
at and leaving the apparatus, the leads being oriented in a 
direction transverse to the apparatus, and that the electrical 
part is linked to the frame ( 6 ) of the mechanical part rotat- 
ably in such a way that the direction of departure of the said 
leads can be adjusted by a rotational movement between the said., 
parts. 

2- An apparatus according to Claim 1, characterized in that 
the electrical part includes a memory component (12) which pro- 
cesses and stores information* 

3. An apparatus according to Claim 1 or 2, characterized in 
that the electrical part is equipped with one or more external 
signaling devices (9) indicating the operating condition or 
measurement data. 

4. An apparatus according to any of Claims 1-3, charac- 
terized in that the electrical part comprises means (20) for 
monitoring the temperature of the pressure medium in such a 



BNSDOCID: <WO 921 5002A1 _l_> 



WO 92/15002 PCT/FI92/00O40 

10 

manner that the control of the pressure difference can be lim- 
ited to take place only above a predetermined minimum tempera- 
ture. 
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(19) measuring the intensity of the magnetic field and which is equipped 
with leads relaying the signals arriving at and leaving the apparatus, the 
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such a manner that the direction of departure of the said leads can be ad- 
justed by a rotational movement between the said parts. The electrical part 
may also include a memory component, a signaling device, and a means 

(20) monitoring the temperature of the pressure medium. 
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Apparatus for the control of pressure difference 

The present invention relates to an apparatus for the control 
of pressure difference, the apparatus comprising a mechanical 
part consisting of a frame, a piston moving in relation to the 
frame, a spring loading the piston, a magnet linked to the 
piston, and communicating passages for coupling a pressure 
difference between the piston ends in such a manner that the 
pressure difference acts on the piston, and on a magnet moving 
together with it, against the load produced by the spring, and 
the apparatus additionally comprising an electric element for 
measuring the intensity of the magnetic field created by the 
magnet and for providing a signal at a piston position corre- 
sponding to a predetermined threshold value. 

For example the operating condition of filters is controlled by 
monitoring the pressure difference. An increase in the pressure 
difference between the inlet and outlet sides of a filter is an 
indication of the clogging of the filter, and at a certain 
stage an indication of a need to replace the filter cartridge. 
Examples of filters the operation of which requires such moni- 
toring include oil filters in hydraulic systems and filters for 
fuels and lubricants. 

From FI Lay-Open Print 66693 there is known in particular a 
pressure indicator, connectable to a filter, in which a pres- 
sure difference is effective between the ends of a spring- 
loaded means equipped with a magnet, and against this means 
there is fitted an indicator means, also equipped with a spring 
and a magnet, which is held in place by the mutual pull between 
the magnets, working against the spring force. When the pres- 
sure difference increases, the first-mentioned means pushes 
away from the indicator means, whereby the mutual pull between 
the magnets which are gaining distance from each other respec- 
tively weakens, and at a certain point the spring force of the 
indicator means exceeds the mutual magnetic pull with the 
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result that the indicator means, forced by the spring, shifts 
to the indicating position. The shift is thus a signal of an 
increase of the pressure difference to a level which requires 
replacement of the filter or other maintenance steps. 

The above-mentioned prior-art indicator has the deficiency that 
the exceeding of the predetermined pressure difference limit 
can be observed visually only at the point to which the indi- 
cator is fitted. Relaying the signal to another place or con- 
verting it to another form would require additional devices 
which would make the indicator with already complicated 
mechanics even more complicated. 

From EP application publication 0 300 833 there is known a 
pressure difference indicator having a sensor which includes, 
in addition to a magnet moving under the effect of pressure 
difference, also a HALL element which measures the intensity of 
the magnetic field and provides a signal at a certain position 
of the magnet. The signal is directed from the sensor to the 
indication and control part of the apparatus, which is present- 
ed as a separate element but can, according to the publication, 
also be installed in connection with the sensor. This system 
has, over that previously described, the advantage that the 
need for a separate, moving indicator means is avoided. 

The object of the present invention is to provide a pressure 
difference control apparatus suitable for use in connection 
with filters and for other corresponding uses, the operation of 
which is based on direct conversion of a change in the magnetic 
field to an electric signal and which is compact and flexible 
in structure so that it can be installed in various congested 
location points. An apparatus according to the invention is 
characterized that the apparatus has, as a longitudinal exten- 
sion to its mechanical part, an electrical part which includes 
the said element measuring the magnetic field intensity and 
which is equipped with leads relaying signals arriving at and 
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leaving the apparatus, the leads being oriented in a direction 
transverse to the apparatus, and that the electrical part is 
linked to the frame of the mechanical part rotatably in such a 
manner that the direction of departure of the said leads can be 
adjusted by a rotational movement between the parts. 

The apparatus according to the invention is especially advanta- 
geous in congested spaces in which there is often only one good 
direction of departure available for the leads connected to the 
apparatus. When the communicating passages belonging to the ap- 
paratus, by means of which the pressure difference is coupled 
between the piston ends, compel the mechanical part of the ap- 
paratus to be secured in a certain position, the electrical 
part can thereafter be rotated freely to a position in which 
the direction of departure of the leads is correct. 

The electrical part of the apparatus according to the invention 
may be located on that piston side which is coupled to a higher 
pressure, whereupon an increasing pressure difference moves the 
piston and the magnet connected to it away from the element 
measuring the intensity of the magnetic field, and the element 
provides a signal when the pressure difference has reached its 
threshold value and has decreased the magnetic field intensity 
to a predetermined value. However, also an opposite arrange- 
ment, in which an increasing pressure difference pushes the 
piston and the magnet closer to the electric element, is in 
principle equally possible. 

The electrical part of the apparatus according to the invention 
can advantageously be equipped with a separate memory component 
which processes and stores information. In a control apparatus 
connected to a filter, the memory component may be arranged to 
measure the operating hours of the filter and to calculate from 
the signals provided by the electric element the number of 
times the filter becomes clogged, in which case it can be used 
for observing any shortening of the useful life of the filters. 
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The electrical part may also be equipped with one or more ex- 
ternal signaling devices indicating the operating condition or 
measurement data. The measurement data may be, for example, 
information that the predetermined threshold value of the pres- 
sure difference being controlled has been exceeded. The signal- 
ing devices may be, for example, LED indicators of different 
colors, in which one color indicates the operating condition of 
the apparatus and the other the said measurement data. 

According to the invention, the electrical part of the appa- 
ratus may further be equipped with means which monitor the 
temperature of the pressure medium. This enables the control of 
pressure difference to be limited to take place only above a 
predetermined minimum temperature, in which case error signals 
due to a temperature too low are avoided. For example, in oil 
filters the limit may be set at 30 °C, below which oil, owing 
to its viscosity, would disturb the monitoring of pressure 
difference according to the invention. Furthermore, it is pos- 
sible to set for the temperature of the medium an upper limit, 
the apparatus providing an alarm signal when the limit is ex- 
ceeded. 

The element used in the apparatus according to the invention to 
measure the intensity of the magnetic field may consist of a 
HALL element, and the means monitoring the temperature of the 
pressure medium may consist of an NTC resistor. 

The signal produced by the apparatus according to the invention 
may be converted to a visible form or, for example, to a sound 
signal in the control apparatus itself, or it may be relayed 
elsewhere as such via the leads, for example as a light signal 
or a sound signal to the control cabin of a vehicle equipped 
with a controllable hydraulic system. 

The apparatus and method according to the invention are suit- 
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able not only for the said control of the operating condition 
of a filter but also for other purposes, such as the measuring 
of relative or absolute pressure, in which the reference is 
normal pressure or a vacuum. 



The invention is described below in greater detail with the 
help of an example, with reference to the accompanying draw- 
ings, in which 

Figure 1 depicts one pressure difference control apparatus 
according to the invention, 

Figure 2 depicts the apparatus according to Figure 1, exploded 
and half in section, and 

Figure 3 depicts a section showing the frame of the mechanical 
part of the apparatus, the piston equipped with a spring and a 
magnet, the linking of the electrical part of the apparatus to 
the mechanical part, and the electric element which measures 
the magnetic field and belongs to the electrical part. 

The pressure-difference control apparatus 1 shown in Figure 1 
is assembled from components, which are shown in the order of 
assembly in Figure 2. The components comprise a rotatable ad- 
justment ring 2, a spring 3, a piston 5 equipped with a magnet 
4, and a frame 6, which together make up the mechanical part of 
the apparatus. In addition the components comprise, according 
to Figure 2, a casing 7 constituting an extension to the frame 
6, a component 8 equipped with means measuring the intensity of 
the magnetic field and the temperature, a component 10 equipped 
with signaling devices 9, a cover component 11, a memory com- 
ponent 12, and a coupling component 13, which together make up 
the electrical part of the apparatus. The mechanical part and 
the electrical part are capable, at their interface, i.e. at 
the connection points between the frame 6 and the casing 7, of 
rotating freely in relation to each other. 

The most important components of the control apparatus 1 are 
the piston 5 equipped with a spring 3 and a magnet 4, the frame 
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6 surrounding these, and component 8, the mutual positions of 
the components in the assembled apparatus being shown in Figure 
3. The piston 5 and the compression spring 3 loading it are 
installed in a depression 14 in the frame 6 in such a manner 
that the spring presses the magnet 4 at the tip of the piston 
against the bottom of the depression. The preliminary compres- 
sion of the spring 3 can be adjusted by means of an adjustment 
ring 2. The frame 6 is equipped with a bore 15 which serves as 
a communicating passage via which the higher pressure is ap- 
plied to the said piston 5 end which is against the bottom of 
the depression 14. The opposite end of the piston 5, for its 
part, communicates via an aperture 16 in the adjustment ring 2 
with the lower pressure. The piston 5 is additionally equipped 
with a gasket 17, which insulates the piston ends from- each 
other. The pressure difference between the ends of the piston 5 
thus tends to push the piston, together with its magnet, 
against the compressive force of the spring 3 from the bottom 
of the depression 14 in such a manner that the position of the 
magnet 4 at any given time is dependent on the pressure dif- 
ference. The casing 7 attached as an extension to the frame 6 
encloses a component 8 which is made up of a circuit board 18 
with components attached to it. These components comprise a 
HALL element 19 which measures steplessly the intensity of the 
magnetic field generated by the magnet 4 and is located between 
the end of the frame part 6 and the circuit board. The HALL 
element 19 has been arranged to provide a signal at the moment 
when the pressure difference which has reached a certain 
threshold value between the ends of the piston 5 has trans- 
ferred the magnet 4 in the depression 14 to a point correspond- 
ing to a predetermined magnetic field intensity. When the con- 
trol apparatus is connected to a filter, the signal may mean, 
for example, that a soiled and clogged filter cartridge must be 
replaced. Besides the HALL element 19, component 8 comprises as 
an essential component an NTC resistor 20, which measures the 
temperature. This resistor can be arranged to operate so that 
the pressure difference control is limited to take place only 
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above a predetermined minimum temperature, for example 3 0 °C in 
connection with an oil filter. Furthermore, the indicator may 
be arranged to provide a signal when the temperature rises 
above a predetermined maximum value, which is preferably 70 °C 
in an oil filter.. ._"*"_".' J . 

The signaling devices 9 shown in Figures 1 and 2 may be, for 
example, LED indicators. The signal light turning on in them is 
an indication that the apparatus is in an operating condition. 

in accordance with Figure 2, the memory component 12 comprising 
memory circuits 21 and a microprocessor 22 is intended for 
processing and storing information accumulated during the oper- 
ation of the control apparatus. The memory component 12 can be 
arranged to be connectable to an external read device (not 
shown ) . 

Components 10-13 of the control apparatus are coupled to each 
other by connector studs 23, which connect the said parts 
rigidly to each other and which relay to the apparatus the 
operating voltage brought in via leads 24 and relay signals, 
received from the apparatus, via the connection part 13 to 
leads 25 leading to outside the apparatus. 

The HALL element 19 measuring the intensity of the magnetic 
field can, according to the invention, be arranged to operate, 
for example, in such a manner that at a minimum value cor- 
responding to a predetermined pressure difference it turns on 
the LED indicators 9 on the exterior casing of the apparatus. 
This indicates that the apparatus is in operating condition. 
When the pressure difference exceeds a predetermined higher 
threshold value, the element 19 provides a signal which is 
directed via leads 25 to an external indicator, provided that 
the temperature-monitoring NTC resistor 20 does not prevent 
this. This signal may, for example, be a sign that a clogged 
filter cartridge in the filter should be replaced. If, however, 
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the pressure difference continues to increase, it may have 
another, higher threshold value, which represents a level 
deemed to be dangerous. When this threshold value is exceeded, 
the HALL element provides a signal from which the information 
can be stored in the memory component 12 of the apparatus. 

The operation of the temperature-monitoring NTC resistor 20 
belonging to the apparatus may preferably be arranged in such a 
way that the resistor circuit provides a control signal at two 
different temperatures. The lower temperature is a minimum 
temperature, below which the operation of the HALL element 19 
is cut off or at least the access of the signals produced by 
the element to outside the apparatus is prevented. At the • 
higher temperature, for its part, the signal obtained can be 
led out of the apparatus as a sign of excessive heating up of 
the medium, in addition to which this signal may also be stored 
in the memory component 12 of the apparatus. 

In addition to counting the signals produced by the said HALL 
element 19 and the NTC resistor 20, the memory component 12 can 
advantageously be used for measuring the total operating hours 
of the apparatus and separately the operating hours in dif- 
ferent situations, or starting from certain steps, such as the 
replacement of a filter cartridge. 

For an expert in the art it is clear that the different ap- 
plications of the invention are not limited to that presented 
above by way of example; they may vary within the scope of the 
accompanying patent claims. For example, the temperature-moni- 
toring NTC resistor may be installed not only in the vicinity 
of the element which measures the intensity of the magnetic 
field but also in direct contact with the pressure medium, for 
example at the lower end of the control apparatus. 
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Claims 

1. An apparatus (1) for the control of pressure difference, 
which apparatus comprises a mechanical part which includes a 
frame (6), a piston (5) moving relative to the frame, a spring 
(3) which loads the piston, a magnet (4) linked to the piston, 
and communicating passages (15, 16) for coupling a pressure 
difference between the ends of the piston in such a manner that 
the pressure difference acts on the piston, and on the magnet 
moving together with it, against the load caused by the spring, 
and which apparatus additionally comprises an electric element 
(19) for measuring the intensity of the magnetic field produced 
by the magnet and for providing a signal at a piston position 
corresponding to a predetermined threshold value, characterized 
in that the apparatus has, as a longitudinal extension to the 
mechanical part, an electrical part which includes the said 
element (19) measuring the intensity of the magnetic field and 
which is equipped with leads (24, 25) relaying signals arriving 
at and leaving the apparatus, the leads being oriented in a 
direction transverse to the apparatus, and that the electrical 
part is linked to the frame (6) of the mechanical part rotat- 
ably in such a way that the direction of departure of the said 
leads can be adjusted by a rotational movement between the said 
parts . 

2. An apparatus according to Claim 1, characterized in that 
the electrical part includes a memory component (12) which pro- 
cesses and stores information. 

3 . An apparatus according to Claim 1 or 2 , characterized in 
that the electrical part is equipped with one or more external 
signaling devices (9) indicating the operating condition or 
measurement data. 

4. An apparatus according to any of Claims 1-3, charac- 
terized in that the electrical part comprises means (20) for 
monitoring the temperature of the pressure medium in such a 
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manner that the control of the pressure difference can be lim- 
ited to take place only above a predetermined minimum tempera- 
ture . 
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